Abstract
the Nb deposition. The nanomechanical properties of the Nb film, obtained through 23 nanoindentation measurements, reveal a hardness of 2.8 ± 0.3 GPa, while the study of 24 the electrical resistivity of the film shows the appearance of the superconducting 25 transitions at 9.3 K and 7.3 K for Nb and Pb, respectively, very close to the bulk 26 material values. Additionally, morphological, structural and contamination studies of 27 Nb thin film expose a very low droplet density on the substrate surface, a small 28 polycrystalline orientation of the films and a low contamination level. These results, 29 together with the acceptable Pb quantum efficiency of 2×10 -5 found at 266 nm, 30 demonstrate the potentiality of the new concept photocathode. The use of photoinjectors based on superconducting technology is an excellent choice 7 for delivering electron beams of high average currents (> 1 mA) with near continuous 8 wave and reduced power dissipation operation [1, 2] . 9 One of the most important challenges in the fabrication of photocathodes is the high 10 quantum efficiency (QE) and their electrical compatibility with superconducting 11 cavities (SC) technology usually made of niobium. Until now, no material has been 12 found to satisfy these requirements, so it is necessary to make a compromise between 13 both QE and electrical performance. The obvious solution to such a compromise is 14 Pb, which presents a QE around 2×10 -5 at 266 nm [3] , much higher than Nb (7.4×10
-7
15
at 266 nm [4] ), which is a well-known superconductor with a superconducting 16 transition temperature of 7.19 K and has a high chemical stability. 17 The feasibility of such lead photocathodes have been studied by mechanically 18 incorporating into the Nb flange the Pb bulk material [1] 2. Experimental procedures 1 2 All the deposition processes were performed in high vacuum (2.2×10 -6 Pa) and at room The XRD analysis of the sample (figure 5) indicates that the grown film presents an 24 amorphous structure, with only a small trace of the (110) However, the energy of the ablated species does not seem to be enough to produce 
